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Executive Summary 

 

The project aims to study the environmental impact of the aviation industry in India 

with major focus on noise pollution and suggest measures to combat the impact of 

the aviation industry on environment. In order to get a better understanding of the 

impact of the industry on the environment, online journals and official documents 

by concerned organizations were reviewed. From the literature, the major impact of 

the aviation industry on the environment can be classified into noise pollution, air 

pollution, water pollution and damage to local biodiversity. Noise and Air pollution 

being the significant of all the environmental impact of the industry. 

The project reviewed the initiatives taken by Indian Government and other 

stakeholders such as airlines, air navigation service providers, airport operators etc. 

to mitigate the environmental impact of the industry. DPSIR analysis is also 

performed on the Indian aviation sector in order to better understand the relation 

between human activities and its impact on the environment. From the analysis, 

some of the gaps in the existing policies and measures by various stakeholder is 

identified. One of the major gap is the lack of substantial measure on mitigating noise 

pollution from aviation activity. Most of the existing policies are focusing on the 

reducing carbon emission.   

It than become imperative to analyse the noise pollution from aviation activity in 

India. We analysed the noise pollution around some of the major Indian airports, 

this includes international airport in Mumbai, Delhi, Chennai and Kolkata, by 

developing indicative noise maps around the airport area. A survey is also carried 

out around Indira Gandhi International Airport, New Delhi.  

Results show that a large number of highly populated residential areas are located 

in the high risk zone near the airport with noise exposure level of more than 85 

db(A). Situation is severe in Mumbai where Chhatrapati Shivaji International 

Airport is surrounded by highly populated area, more than 20% of the Mumbai lies 

under the high risk zone. Results of the noise pollution survey around the Indira 

Gandhi International Airport in New Delhi confirms the nuisance created by the 

noise pollution from aviation activity. About 73% of the people interviewed said that 

they are annoyed by the aircraft noise and most of them want the authority to take 

action for noise mitigation. A majority of the students interviewed also said that the 

noise generated is affecting their studies and concentration level. In spite of this only 

marginal measures are taken by the authority. It is also observed that a large 

number of sensitive buildings such hospitals, schools and universities are situated 

very close to the airport area. The reports concludes with potential mitigation 

measure for noise and air pollution which might be of importance to policy makers. 
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1. Introduction 

 

1.1 Background Information  
 

 Aviation sector has taken a long stride from the first successful powered 

flight of Wright Flyer in 1903 to the commercial operation of world’s largest 

passenger aircraft, Airbus A380 with passenger capacity of 853. Demand for air 

travel has increased over the years and with the introduction of low cost carriers 

and rise of middle class in emerging countries, this trend is expected to continue 

in the future as well. Aviation sector in almost all the countries has been growing 

at a significant rate. As per the recent report by National Transport Development 

Policy Committee, India will become the third largest aviation market by size after 

US and China [1].  

High growth in the aviation sector led to significant impact on the environment. It 

is almost established that aircraft noise affects public health [2] [3] [4]. Emission from 

aircrafts not only affect local air quality but also affect global atmosphere. Some 

experts believe that impact of carbon dioxide released in upper atmosphere along 

with other pollutant has multiple effect on the global atmosphere when compared 

to similar emission at ground level [5]. There is growing concern regarding the 

global warming caused by aviation industry. Water pollution from various 

operational activities on airports particularly aircraft de-icing process affect local 

surface water and ground water sources [6]. Aviation activities also has an impact 

on local wildlife [7]. While, most of the impacts are well understood, some 

uncertainty still lies in the scientific community regarding some of the impact of 

aviation sector on environment.  

Various measures can be employed which can mitigate the environment issues 

arising out of aviation activities. These include strict regulations like stringent 

noise certification of aircraft fleet, market based measures like emission trading 

scheme and emission taxing, operational procedures like continuous descent 

arrivals, up-gradation of airport technical infrastructure, noise sharing models 

such as runway mode of operation, operational restrictions like night time 

restrictions on operation of certain aircraft, voluntary agreements etc. [7].  

With the high growth of air travel, environmental impact of the aviation industry 

will became a major concern for policymakers and government in the future. 

Sustainable growth of this sector requires long term commitment, coordination 

and proactive measure by governments all over the world.  
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1.2 Objectives 
 

The project aims to carry out comprehensive study on the environmental impact 

of civil aviation. This will be achieved through following objectives: 

 

1. Develop a thorough understanding of the various environmental issues arising 

out of  aviation activities by reviewing international journals and published 

documents by relevant organizations. 

 

2. Carry out quantitative analysis of Noise pollution around major Indian 

Airports. 

 

3. Review all the measures available to mitigate the impact of the industry on 

environment. 
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Figure 1: Environmental Impact of Civil Aviation Industry 

2. Environmental Impact of Civil Aviation 

 

2.1 Literature Search 
 

Numerous studies have been carried out in the last few decade to understand the 

environmental issues arising out of high growth in the aviation sector. Most of 

these studies have focused on the aircraft emission and noise pollution. Some of 

the literatures have also focused on water pollution, particularly from aircraft de-

icing process and impact on the biodiversity. Organizations such as FAA (Federal 

Aviation Administration), ICAO (International Civil Aviation Organization), IATA 

(International Air Transport Association), IPCC (Intergovernmental Panel on 

Climate Change), and many research groups are carrying out studies to better 

understand the overall impact of the aviation industry on environment particular 

on global atmosphere and noise pollution.    

In this chapter we will address all the environmental issues arising from the civil 

aviation sector. It is to be noted that some uncertainty still lies in the scientific 

community regarding some of the impact of the aviation sector, in such cases a 

brief remark will be given. Following are the environmental issues arising out of 

the aviation activities: 
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2.1.1 Noise Pollution 

 

Noise pollution is any unwanted, disturbing or excessive sound that are caused by 

humans and can affect normal day to day activities and can even threaten public 

health or animal inhabitant. The major source of noise pollution in the aviation 

sector comes from aircraft engines.  Other source of noise pollution are the various 

ground support equipment used on airport. 

Noise from aircrafts comes from the aircraft engines and aerodynamic drag 

generated from airframes during take-off and landing. Noise generated by an 

aircraft depend on its structure and the engine used. Generally, turboprop and 

turbojet engines produce large noise, turbofan engines are comparatively quieter, 

especially high bypass turbofan engines. Turbojet engine are used in military 

aircraft because of higher engine performance, turboprop are used on small 

subsonic aircraft. Almost all the airlines use aircrafts with high bypass turbofan 

engines.  

Over the years, significant advancement has taken place in field of aircraft 

propulsion systems which has led to the development of engines which are quieter 

than their counterparts of the last century, in fact noise levels from the engines are 

lower than noise levels generated from airframes during landing.  This is a good 

achievement but overall noise levels around airports have increased because of 

high growth of air travel in the last few decades [8].     

Apart from the noise generated by aircrafts, various operational activities on 

airports also generate noise which can be nuisance for the local community. Noise 

is generated by ground handling equipment such as aircraft refuelers, tugs, 

tractors, ground power units, buses, container loader, Transporter, Air Start unit 

(ASU), auxiliary power units etc.  

Noise pollution from airports can potentially affect the health of the community 

living nearby. Large scale European studies such as HYENA (Hypertension and 

Exposure to Noise near Airports) [2], ANASE (Attitudes to Noise from Aviation 

Sources in England) [3] and RANCH (Road traffic and Aircraft Noise and Children’s 

Cognitive Health) [4] have shown significant positive correlation between noise 

exposure levels and public health. Impacts include annoyance, sleep disturbance, 

stress related health effects such as heart disease, high blood pressure, stroke, 

ulcers, and digestive disorders [9]. It is almost established that noise causes 

hypertension [9]. It places body under stress, a stressed body releases hormones 

which increases the heart rate and blood pressure, high blood pressure leads to 

cardiovascular diseases, stroke, chronic renal failure and myocardial infarction. 

RANCH study shows that aircraft noise affect the reading ability and memory 

development in children.  
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2.1.2 Air Pollution 

 

Another major concern is the air pollution from aviation activities particular 

aircraft emissions.  While noise pollution have a local impact, air pollution 

significantly impact the global atmosphere. Local air quality is also affected by the 

use of ground support equipment apart from the emission generated out of 

aircraft engines during, take-off, landing and taxing. Air pollution also takes place 

from the vehicles and shuttles that are used by people for commuting to airports, 

but emission from aircraft is of serious concern as it is released directly into the 

upper atmosphere and has an immediate impact as compared to the release of 

equivalent emission at ground level [5]. 

Aircraft emission includes carbon dioxide (CO2), water vapour, oxides of nitrogen 

(NOx), oxides of sulphur (SOx), unburned or partially combusted hydrocarbons 

also known as volatile organic compounds (VOCs) , Carbon monoxide (CO), 

particulates and other trace compounds [8]. A major chunk of these pollutants are 

released at higher altitudes during cruise and a minor part is released at ground 

level during landing, take-off and taxiing. Approximately 70% of the aircraft 

emission is carbon dioxide, a little less than 30% is water vapour and less than 1% 

includes other pollutants [8]. 

Aircraft emission contains carbon dioxide and water vapour which are known 

greenhouse gases, their effect on global climate is known. Carbon dioxide released 

at higher altitudes along with other pollutant has multiple impact as compared to 

equivalent pollution at ground level. Depending on the ambient condition, effect 

of water vapour is either short lived or can form condensation trails, persistent 

condensation trails can led to the formation of cirrus clouds which have high 

global warming effect [10]. It is to be noted that some uncertainty still lies over the 

overall impact of cirrus clouds on global warming.  

Nitrogen oxides has dual effect, it undergoes chemical reaction with volatile 

organic compounds under the presence of sunlight resulting in the formation of 

ozone and consumption of methane. Both ozone and methane are greenhouse 

gases, uncertainty lies over the overall impact of this process [11].  

Sulphate aerosol have cooling effect and soot particles have warming effect. More 

research is require to better understand the overall impact of each of the pollutant. 
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2.1.3 Water Pollution 
 

Noise and air pollution are the major environmental impact of civil aviation but in 

some cases water pollution from aviation activities can severely affect the local 

water sources. Water pollution occurs from various operational activities carried 

out at airports, primarily aircraft de-icing process, fuel spills and airfield rubber 

removal process are the major source of the water pollution affecting local surface 

water and ground water sources. Since de-icing procedures are not required at 

Indian airports due to warm climatic conditions, water pollution is not significant 

as compared to other pollutions rather in Indian context, runoffs from airport 

construction are the major contributor of water pollution.   

Aircraft de-icing process is used to remove snow, ice or frost from the aircraft 

surface, while anti-icing process not only removes ice but also prevents the 

formation of ice over the aircraft surface. In both the processes, aircraft surface is 

sprayed with glycol based chemicals which prevent the formation of ice on the 

aircraft surface. This process are very important because under cold atmospheric 

conditions snow and ice crystal may start to deposit over the surface which affects 

the aerodynamics of airframes and eventually affect the flight performance of an 

aircraft.  

Most of the de-icing fluids are either ethylene or propylene glycol based products, 

some airports also use urea for de-icing process. During de-icing process, this 

chemicals are sprayed on aircraft surfaces. This chemicals, because of their 

chemical property, removes ice from the aircraft surface and in case if it is an anti-

icing fluid, it also prevents the formation of ice but the effect is short lived. This 

chemicals do not remain on the airframe and gets washed off from the airports, 

eventually entering nearby water sources. These chemicals are biodegradable, 

thus gets broken down by the microorganism in water but in the process, large 

amount of oxygen is consumed and in case of urea, ammonia is generated which 

makes the water alkaline. This puts aquatic life under high stress because of 

increased biological oxygen demand (BOD) and alkalinity of water [6].  Some of the 

additives used with these chemicals are not even biodegradable 

Apart from the harm it cause to aquatic life, this chemicals are equally dangerous 

to humans. Ethylene and propylene glycol can cause neurological problems, 

serious birth defects, cardiovascular problems, kidney damage, cancer, serious 

gastrointestinal disease and even death when ingested in large doses [6]. If 

breathed it causes dizziness, alters brain circulation, causes lung and heart 
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damage. Additionally, ethylene glycol is considered a hazardous air pollutant 

(HAP)  

Fuel spills because of fuel farms at airports and loose connectivity of pipes can also 

affect ground water sources and local surface water. But this is not significant 

contributor as compared to de-icing process. 

Water pollution is not a major issue in India because de-icing chemicals are not 

required for warm Indian environment. But as mentioned earlier, runoffs from 

construction activities at airport is a major contributor to water pollution in India 

 

2.1.4 Solid Waste 
 

Huge amount of solid waste is generated from aircraft inflight services. Solid waste 

is also generated from various services provided by airports apart from 

aeronautical services, aircraft grooming, maintenance and other operational 

activity of the airport. But an efficient solid waste management system at airports 

can take care of this.  

 

2.1.5 Damage to Wildlife 
 

The major impact on wildlife from aviation comes from aircraft noise. Noise from 

aircraft and airport affect animal physiology and behaviour. If it becomes a chronic 

stress, it can be injurious to an animal’s energy budget and long term survival. 

Impact include abandonment of an area or nest, indirect mortality, lowered 

productivity, increased susceptibility to predation, flight to escape, change in 

animal activity, bedding areas [12]. Water pollution also impact the aquatic life, 

especially fish population  

Light pollution from airports attract animals either directly or indirectly. Direct 

land takeaway affect natural habitat of animals. Deliberate measures to kill birds 

in order to check bird strike affect fauna of the region without any significant 

intended result. 

 

2.2 Meetings and Interviews 
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Regular communication and discussion has taken place with the mentor, who is 

secretary of Airports Economic Regulatory Authority of India (AERA). Our first 

meeting was on 15 April 2014 and from that day onwards every week on Monday 

we arrange meeting to discuss the findings and decide work for the coming week. 

In total eight such meetings have taken places, details of which are provided in 

Appendix A and Appendix B. 
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3. Government and various 

Stakeholders’ Efforts 

 

3.1 Government’s Initiative 
 

Directorate General of Civil Aviation (DGCA) is the regulatory body governing the 

safety aspects of civil aviation in India. One of the responsibility of the organization 

is to keep a check on aircraft noise and engine emission as per the standards set 

by International Civil Aviation Organization (ICAO). DGCA has advised the airlines, 

air navigation service provider, etc. to create environment cell in their respective 

organization. Starting from 2009 after setting up of Environment unit, DGCA has 

passed many circular addressing use of auxiliary power units, single engine taxi, 

data reporting, thrust reversal etc. One of the most important one is the circular 2 

of 2013 on Climate Change Initiatives in Civil Aviation. As per the circular, DGCA 

shall establish a climate change task force, while airlines and airports shall submit 

fuel and electricity consumption data on a regular basis. DGCA undertook the first 

ever detailed carbon footprint of Indian aviation for 2011. Carbon footprint report 

for the year 2012 has also been released. The organization carries out general 

awareness program for people working in aviation community.  

 

3.2 Airlines’ Initiatives 
 

Airlines in India are also taking measure to mitigate noise from aircraft engine and 

reduce engine emission. Some of these are voluntary measure, which increases the 

operational efficiency of the airlines and some are recent regulations set up by 

DGCA. Some of the emission reduction initiatives by Indian Airlines are presented 

in the following table: 

 

Use of Pratt & Whitney’s EcoPower engine 
wash to clean the aircraft engine fuel path 
and the turbine blades to improve 
aerodynamic characteristics is expected to 
reduce fuel consumption on an average by 
1.2%. Air India has also introduced 
updated procedures to minimize the use of 
auxiliary power units 
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Blue Dart uses single engine taxi 
procedures and has provided awareness 
sessions and traning for planning and 
executing constant descent profiles 

 

IndiGo has opted for the installation of 
sharklets on new aircraft delivered from 
January 2013 onwards, which can increase 
fuel efficiency by 3-4% 

 

Jet Airways has established a program to 
continuously monitor and reduce the 
weight of various catering, cabin and 
gallery items, which has contributed to 
fuel savings. It has also developed an 
Integrated Emissions Management 
Systems (IEMS) for monitoring and 
optimization of aviation fuel usage. 

 

Fuel management improvements 
regarding extra fuel carried on flights have 
led to an estimated 0.5% emissions 
reduction per flight. Additional benefits 
are realized through systematic 
implementation of single engine taxi 
procedures during arrivals. 

Source: Reference [18] 

 

Some of the noise procedures abatement procedures used by the airlines include 

minimum usage of thrust reversal, low-noise low drag approaches, steep climbing 

during take-off, etc.  

 

3.3 Airports Initiatives 
 

Several Indian airports have obtained LEED certifications (Leadership in Energy 

and Environment Design). Terminal 3 of Indira Gandhi International airport was 

the first airport terminal in the world to achieve a LEED Gold certification. Some 

of the Indian airports have also cleared various levels of Airport Carbon 

Accreditation, which is the only institutionally endorsed carbon management 

certification standard for airports. The programme consist of four different levels 

of accreditation: Mapping, Reduction, Optimisation and Neutrality. As of 2013, 

New Delhi, Mumbai, and Bangalore airports have been accredited at the reduction 

level and Hyderabad airport at the optimisation level. Airports are also thinking of 

switching over to Compressed Natural Gas (CNG) vehicles inside the airports. 
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Airports are also planning to install aircraft noise monitoring system in order to 

track most noisy aircraft and the airlines. 

 

3.4 Air Navigation Services Initiative 
 

Future India Air Navigation System (FIANS) is an initiative by Air Navigation 

Services which includes projects in the field of communication, navigation and 

surveillance. Indicative projects include implementation of Performance Based 

Navigation (PBN), use of Automatic Dependent Surveillance-Broadcast (ADS-b), 

harmonization with international systems, human resources development and 

training etc.  

 

3.5 International Collaboration 
 

Indian Ocean Strategic Partnership to Reduce Emission (INSPIRE) is a partnership 

between Airports Authority of India (AAI), Airservices Australia, Dubai Airports, 

airlines and many other organization which are “dedicated to improve the 

efficiency and sustainability of aviation”    

 

3.6 Biofuel Initiative 

 

Many developments have taken place in the field of Biofuel as an alternate for 

Aviation Turbine Fuel (ATF) through cooperation between Indian companies, 

public institutions and foreign entities example (Indian Oil, Airbus, IIT, Pratt & 

Whitney Canada, International Science and Technology Partnership Canada Inc., 

McGill University. Jet Airways plans to be the first airline to use biofuel on a 

domestic A330-200 flight; a project developed jointly with Airbus.  
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4. DPSIR Analysis 

 

Driver-Pressure-State-Impact-Response (DPSIR) is a framework for describing 

the interaction between society and the environment. It relates human activities 

to the state of the environment and helps the decision –makers in many steps of 

the decision process. The framework was adopted by European Environmental 

Agency (EEA) and has been used by many organization such as United Nations, 

European Environmental Agency etc. for analysis of an environmental issue 

arising out of human activities. DPSIR has been used for many application 

including management of water resources, sustainable development, air pollution 

and climate change assessment. 

We will briefly go through each element of the framework and use it to analyse the 

impact of the civil aviation on environment. We will use the detailed procedure 

developed by United States Environmental Protection Agency [13] for our analysis: 

1. Driver 

Drivers are socio-economic sectors that fulfil human needs for food & raw 

materials, water, shelter, health, culture, and security. Other socio-economic 

sectors provides infrastructure needed for the economy to operate. For example 

agriculture is the sector that fulfils human need of food but transportation like air 

transportation provides the infrastructure needed for the physical, organizational 

and technical support of the economy. Air transportation provides infrastructure 

that fulfil following needs: 

1. Food and raw material:  Every day tonnes of food products either raw or 

processed are transported around the world through air, this leads to 

considerable amount of carbon emission from the aviation sector. In the 

last few years, global transport of food products for processing has 

received huge criticism from public.  

 

Apart from food, raw material such as assembly parts, finished products 

are transported through aircraft. The advantage with air transportation is 

faster delivery which gives competitive advantage to companies. Aircraft 

cargo business has a good future prospect in India. 

 

2. Health: Medical tourism or health tourism is the travel of people to another 

country for the purpose of obtaining medical treatment in that country. 

Travel mostly happens through air transportation. Medical tourism has 

good future prospect in India [14]. A study by ASSOCHAM (The Associated 
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Chambers of Commerce and Industry of India) reported that the year 2011 

saw 850,000 medical tourists in India and projected that by 2015 this 

number would rise to 3,200,000. Government has also taken measures 

such as loosening of visa restriction which will encourage people to travel 

to India to avail high quality affordable healthcare. Some people also use 

air travel within the country to avail health facilities.  

 

3. Culture:  Tourism is a booming industry in India. Air travel is one of the key 

component of tourism especially for International travellers. Foreign 

Tourist Arrivals (FTAs) in India during 2012 were 6.65 million with a 

growth of 5.4%, as compared to the FTAs of 6.31 million during 2011 [15]. 

Even domestic travellers are using air travel.  

 

Air transportation also plays a key role in education sector. Many students 

travel abroad for internship, higher studies, conference, research etc. 

Companies also send their staff for training and other educational 

program. Business travellers are the major consumers of air travel 

services. 

 

2. Pressure 

Driver function through human activities that exerts pressure on environment. In 

this framework we consider pressures as human activities that creates stress on 

the environment and is broadly categorized as Land-use changes, Discharges and 

Contact uses. Some human activities lead to land-use change resulting from 

alterations of the natural landscape, some human activities lead to discharges of 

pollutants in the environment and some activities categorized contact use lead to 

direct alteration or manipulation of the environment. Some of the key pressure in 

the aviation industry are as follows: 

1. Landscape Changes: Construction of new airport can affect the surface 

hydrology of that area because airports are built on a large land area. 

Moreover it can also affect local ground water sources or can lead to 

regional or local flooding. Construction of a new airport can also impact 

local vegetation, for example Navi Mumbai Airport faced hurdle to get 

clearance because NGOs have protested against the potential impact of the 

project on local mangroves [16]. 

 

2. Discharges: This includes atmospheric emissions and discharge of 

chemicals mainly during aircraft de-icing procedure. Aircraft emission 

includes carbon dioxide, water vapour, oxides of nitrogen, oxides of 

sulphur and other volatile organic compounds which directly affect the 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 18  
  
 

global atmosphere. Road transport used by people to travel to/from 

aircraft also emit greenhouse gases. Delhi has metro train dedicated for 

transportation to IGI airport, most of the Indian airport does not have this 

facility, thus passenger have to used other mode of transportation. 

Emission also occurs from the use of vehicles on airport.  

 

Another discharge is of applied chemicals. De-icing procedure is used to 

remove ice from the aircraft and runways. Chemical used during this 

process can enter into water stream. Fuel spills can also enter into water 

stream. 

 

3. State 

Pressures exerted on environment due to human activities may lead to 

unintentional or intentional changes in the State of the environment, including the 

concentration and quantity of physical and chemical variables through inputs of 

contaminants or sediments, or climate change, as well as altering the abundance, 

size, and diversity of biological variables by causing mortality or altering 

interactions among species. 

1. Abiotic state: 

Changes in the abiotic state includes changes in physical and chemical variables: 

A. Physical Variables: Aircraft emission contains greenhouse gases which 

causes global warming leading to rise in global average temperature. 

Airport area has the potential to affect the hydrology of that particular 

area.  

Aircraft operation also affect the local inhabitant in terms of noise 

pollution around airport 

B. Chemical Variables: De-icing procedure on airports lead to 

contamination of surface water as the chemicals eventually enters the 

nearby aquatic system. This increases the alkalinity of water (pH) and 

Biological Oxygen Demand. Aircraft emission increases concentration of 

CO2, oxides of nitrogen, oxides of sulphur, water vapour, this will lead to 

increase in the radiative forcing, which measures the net global warming 

effect of each of the constituents of aircraft emission [11].  

2. Biological state: 

Aviation industry also affects the biological state of the environment as well. 

Aquatic life such as fish population is affected by runoffs from aircrafts de-icing 
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procedures. Algae population might increase because of increase in urea content 

of the water.  

For the safety of the aircraft, measures are taken which reduces the bird 

population around airport, this include cutting down of trees, killing of birds and 

changing the ecosystem around airport.  

4. Impact 

Change in the ecosystem state leads to impact on the well-being of humans as 

ecosystem services are affected. Ecosystem services include supporting services 

such as water cycling; regulating services that regulate the ecosystem such as 

pollination; provisioning services such as water resources and cultural services 

such as recreation.  

Aircraft emission includes greenhouse gases which are released directly into 

upper troposphere and lower stratosphere, and cause a direct impact on the global 

atmosphere. Though the quantity of release is not considerable when compared 

with that of vehicular pollution but the release of this gases in higher atmosphere 

makes it highly impactful. Increase in the concentration of greenhouse gas in the 

atmosphere will lead to global warming which will affect all the ecosystem 

services.  

Water pollution from aircraft de-icing procedure will affect provisioning services 

such as quality of water resources around airport area, this also include ground 

water. Any detrimental effect on the water quality will affect the local food 

resources such as fish population.   

Noise pollution created by the aircraft affects the cultural services which are 

nonmaterial benefits people obtain from the ecological integrity of ecosystems 

through cognitive development, aesthetic experience, reflection, recreation etc.  

5. Response 

Humans make decisions in response to the impact on ecosystem services or their 

perceived value. Reponses seek to control drivers through policies or economic 

decision that directly influence sectors. Such response include changes in 

infrastructure management, new policies or amendments of food &energy 

policies, health policies, cultural policies, security and public administration 

policies. Responses may also seek to control pressures through regulations or 

technology that limits human activities. It can also impact the state of the 

environment. Responses may also be conducted to evaluate the potential costs or 

benefits of any Impacts on the provision of Ecosystem Goods and Services. 
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Response may seek to control driver, pressure, state or impact. We will touch upon 

the impact of response on all this elements. 

a) Controlling Drivers: 

Any policy change in the Infrastructure management can directly or 

indirectly affect the air transportation sector.  Some of this measures 

include construction codes for airports as well as for residential buildings 

around airport. Market based measure such as emission trading schemes 

or emission taxing can directly affect the civil aviation industry. In the 38th 

ICAO assembly global aviation industry has suggested market based 

measures for carbon neutral growth by 2020 [17]. Trade regulations of a 

country also affects its aviation industry, this is because higher trade leads 

to higher exchanges of human resources and physical material across 

boundaries Any change in the Food and Energy Policy will directly or 

indirectly affect the air transportation sector.  Every day tonnes of food 

product either raw or processed are moved across border through air 

transportation. Any changes in the food policy will affect the aviation 

industry as well. Any new health policy or development in the Indian health 

sector might also affect the Indian aviation industry, particularly any policy 

in medical tourism. Medical tourism sector is on the rise in India and is 

expected to grow at a very fast pace. Policy related to this field will 

significantly affect the aviation industry. Cultural policy such as on tourism, 

educational programs will lead to increase in the number of international 

air travel. 

 

b) Controlling Pressure:  

As we have seen in the pressure section that human activities exerts 

pressure on environment. Any policy measure that controls human 

activities will directly or indirectly affect the air transportation sector. 

Policy related to land-use management around airport as well as 

construction code for airports will control the overall impact of the aviation 

industry. Land compatibility issue is faced by Municipal Corporation and 

airport authority. Many illegal construction have come up over the years 

around airport. This calls for stricter land zoning by the municipal 

corporation. Regulation includes building permits designation of restricted 

areas or requirement set by the local authority for construction of buildings 

around airports. Policy on discharge limitation such as aircraft emission 

standard and stringent noise certification will affect the aviation industry 

as well. Any policy initiative related to global warming will affect the future 

growth of the aviation sector as well. 

  

c) Controlling State: 
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In order to better control the state that is being created by the aviation 

industry, a lot of investment on research which will help to better 

determine the overall impact of the aviation sector is required. A lot of 

uncertainty lies regarding the overall impact of aircraft emission especially 

the impact cirrus clouds formed from condensation trails, oxides of 

nitrogen, etc. Many of the international airport around the world have 

developed their noise map and have disclosed it to the public, this task is 

yet to be done for many of India’s major airport.  This measures will us help 

to determine what is the overall impact of the sector on the environment.  

 

d) Controlling Impact: 

Some of the impacts of the aviation industry on environment includes 

greenhouse gas emission, noise pollution, and water pollution. Responses 

may try to assess the overall cost of this impact. Cost benefit analysis of any 

mitigation measures can also be used in the decision analysis for 

comparison of trade-off under alternative scenario, for example increase in 

the size of combustor will reduce noise level from the aircraft engine but it 

will also increase the fuel consumption, thereby causing more carbon 

emission. Valuation of the impact and corresponding mitigation measures 

will help in the decision making process. 
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5. Noise Pollution Analysis  

 

5.1 Noise Pollution 

 

One of the major environmental impact of the aviation industry is the noise 

pollution. This is a problem for most of the Indian airports as they are surrounded 

by high population density residential areas especially airports in Mumbai and 

Delhi. Aircraft engines are the major contributor with turbojet engines being the 

noisiest and high bypass turbofan engine comparatively quieter than other engine 

type. Over the years, significant research and development in the area of 

propulsion systems has led to the development of quieter engines but due to high 

growth of air travel, overall noise pollution has been on the rise. This will be a 

serious concern for India as the Indian aviation industry is expected to grow at a 

very fast pace, as per the recent report by National Transport Development Policy 

Committee, India will become the third largest aviation market by size after US 

and China. 

In an attempt to understand the current impact of the noise pollution on public 

around Indian airport, noise maps are developed with certain assumptions. All 

assumption are taken in such a way that they best represents the actual noise 

maps. Following assumptions were used: 

1. Noise levels can reach above 65db(A) at ground when aircraft is at a distance of 

10 km from the runway end during landing and take-off. Noise levels at ground 

level during landing will be high in comparison to take-off because of huge 

aerodynamic drag generated by airframe but for simplicity we assumed it be 

same as that of take-off.  

 

2. When aircraft reaches at a distance of 5 km from runway end, noise levels rise 

above 80 db(A), which is quite significant. International Civil Aviation 

organization (ICAO) considers noise level above 65db(A) to be significant.  

 

3. The aircrafts considered are Boeing 777-300 and Boeing 737-800 which are 

typical aircrafts used for international and domestic air travel respectively.  

 

4. Aircraft noise is prominent along its trajectory rather than dispersing radially. 

 

5. Effect of nearby building and terrains are neglected. 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 23  
  
 

With above assumptions indicative noise maps are estimated around major India 

airports which includes Indira Gandhi International Airport at New Delhi, 

Chhatrapati Shivaji International Airport at Mumbai, Chennai International 

Airport at Chennai and Netaji Subhash Chandra Bose International Airport at 

Kolkata. Extreme blue ends marks a distance of 10 km from runway end and red 

colour marks a distance of 5 km from runway end. This has been done for 

individual runways except in case of two parallel runways at Netaji Subhash 

Chandra Bose International Airport in Kolkata, where they are very close to each 

other, but the overall impact is shown by respective high intensity colour.  

Indira Gandhi International Airport has three runway, one being the largest 

runway in India with length of approximately 4.3 km. Noise maps of the airport 

shows that a large number of residential areas comes under high risk zone. Map 

shows high impact on Dwarka area. As a matter of fact, many newspaper agency 

have covered the complaint raised by people living in this region regarding aircraft 

noise.  

Situation might be too serious at Chhatrapati Shivaji International Airport where 

the airport is located around highly populated residential areas. The airport has 

two runways. Figure shows large number of schools, educational institutes and 

hospitals under high risk areas. Millions of people are expected to be affected from 

the noise pollution.  

Noise maps of Chennai International Airport shows similar problem of high 

residential areas around airport. At Netaji Subhash Chandra Bose International 

Airport shows condition might be better high as the airport is situated far from the 

city centre and the runway points away from the residential areas, this can also be 

inferred from the figure. But this might be too early to predict as the noise map is 

also dependent on the trajectory that the aircraft follows before the final approach 

or the trajectory taken for a certain destination. If the aircraft trajectory moves 

over the city than considerable people might be affected by the noise.     

The analysis shows that millions of people daily are affected the noise pollution 

from aircraft. With the growth in air travel in India this situation might become 

worse. Almost all the research has shown that aircraft noise affects public health 

and it is almost established that aircraft noise affect learning and other cognitive 

ability of school going children. High noise level has been associated with high risk 

of cardiovascular disease, heart attack and stroke. Deteriorating public health in 

the long run affects not only their families but economy of a nation as well  

As of now detailed study of the noise pollution from air traffic has only being 

carried out for Indira Gandhi International Airport of New Delhi, but considering 
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the serious impact of all the major Indian airports on local public it becomes 

imperative for the government to carry out a detailed study in this area.  

   

 

Figure 2: Noise map of Indira Gandhi International Airport, New Delhi 

 

 

Figure 3: Noise map of Chhatrapati Shivaji International Airport, Mumbai 
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Figure 4: Noise map of Chennai International Airport 

 

 

 

Figure 5: Noise map of Netaji Subhash Chandra Bose International Airport, 

Kolkata 
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Figure 6: Sensitive buildings such as hospitals and schools near Chhatrapati Shivaji 

International Airport, Mumbai 

 

 

5.2 Survey on Nose pollution around Indira Gandhi International 

Airport, New Delhi 

  

In order to assess the noise pollution around Indira Gandhi International Airport, 

New Delhi, a survey was carried around the airport area which comes under high 

noise exposure level as shown by the red coloured zone of figure 1. The area 

include Sector 9, 21 and 23 of Dwarka region, Rajnagar Extension, Mahipalpur, 

Vasant Vihar, Vasant Kunj, Jawaharlal Nehru University Area, Munirka, Ber Sarai 

and IIT Delhi. A total of 130 respondents including residents, presidents and 

secretary of residential complex, shopkeepers, hospital staff, and college going 

students and teachers from schools were interviewed. Respondents are asked to 

answer a set of questions, this has been provided in Appendix C for reference 

About 78% of the respondents agree that aircraft noise causes annoyance and 

affects their day to day activities. Most of them have reported that aircraft noise 

causes speech interference, sometimes vibration of cabin, glass windows. Mostly 

people living on the upper floor of multi storey buildings are affected by aircraft 
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noise. One of the respondent from a hospital located very near to the aircraft 

reported that many cardiac patient from their hospital have complained of aircraft 

noise.   

When asked about any sleep disturbance created by the aircraft, around 62% of 

the respondent denied any such issue. Around 65 % of the respondent believe that 

the noise from aircraft causes distraction and affect their studies. Students from 

IIT Delhi and Jawaharlal Nehru University reported that noise level causes 

distraction and affect their concentration level. Respondent were asked to 

compare the noise level from road vehicles and from aircraft, results show that 

noise from both the sources are equally disturbing, but it is to be noted that people 

living nearby high traffic road are affected by the road traffic the most but the 

impact dies down sharply as we move away from the road area but in case of 

aircraft, impact is wide spread and also affect area which are far away from high 

traffic road.  Around 73% of the respondents said they would like to have noise 

mitigation measure by the government. Results of the survey are presented in 

figure 6.  
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6. Mitigation Measure 

 

The impact of the civil aviation on the surrounding environment is significant and 

considering the future growth of air travel it calls for immediate measures to check 

the potential impact on local community and global atmosphere. Noise and Air 

pollution are the two major environmental impact of the aviation industry, we will 

address here mitigation measures which will abate the noise and air pollution. 

Mitigation measures can be broadly classified into following category: 

6.1 Investment in Research and Development: 

 

Aircraft engines have gone through numerous technological advancements over 

the years which emits less pollutants and are quieter than earlier aircraft engines. 

These advancements include weight reduction, increase of aerodynamic 

efficiency, improvement in engine performance and fuel efficiency.  

International Civil Aviation Organization (ICAO) expects that technological 

improvements leading to noise reduction will continue till 2020, beyond 2020 the 

rate of noise reduction might reduce somewhat but still continue on a downward 

path. This is because trade-off lies between noise reduction and aircraft emission.  

Shift has been in the use of high bypass turbofan engine which allows more air to 

flow over the exhaust from the engine core thereby reducing noise level but they 

require high pressure ratio and higher core temperature which lead to production 

of nitrogen oxides, a potentially harmful air pollutant. But significant 

improvement still can be achieved by investing in areas of cleaner aircraft 

technology 

There are a lot of uncertainties regarding the overall impact of aviation on the 

environment, for e.g. there is an uncertainty in the scientific community regarding 

the overall impact of some of the constituents of aircraft emission. NOx is one of 

the emitted pollutant having a dual effect on the atmosphere, it undergoes 

chemical reaction in the presence of sunlight where it consumes methane which is 

a greenhouse gas and also produces ozone which has a cooling effect. Overall 

outcome of this process is uncertain. Uncertainty also lies over the impact of cirrus 

cloud formed from condensation trails. Thus there is a need to support and invest 

in research to improve the scientific understanding of aviation’s effects on the 
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global atmosphere and use it as a basis for guiding the development of aircraft and 

engine technology to reduce these effects.  

As discussed in the DPSIR analysis, responses or policies are needed to better 

understand the state that is being created by the aviation industry. This will help 

us to identify what are the factors that the policy need to focus on and what trade-

offs are acceptable.  

Investment in Research and Development is always a money intensive process and 

requires continuous support from the government and global aviation industry.  

Aircraft emission affects upper atmosphere and causes global warming. Global 

warming affect people all over the world, thus it requires international 

collaboration of all the stakeholders.       

6.2 Regulations 
 

Improvement in aircraft technology will improve the emission per passenger mile 

and noise level over the years but due to high growth of air travel, overall the 

environmental concern from the aviation sector will rise. This call for regulations 

by the government and the concerned organization. These regulations include 

noise certification in accordance with standards set by ICAO, emission 

certification, policies and laws concerning the protection of the right of the people 

and that of the environment against noise pollution, air pollution, water pollution 

and other environmental impact of the aviation activities.  

Regulations regarding land use planning nearby airport areas also need to be 

developed. Airports were usually constructed on the outskirts of cities but over 

the years many residential areas have developed near airports, this includes 

sensitive buildings such schools, hospital and community centre. As we have seen 

in the noise map around Chhatrapati Shivaji International Airport, more than 75 

educational institutes and hospitals in total are existing around the airport.  Thus 

the current situation in most of the major Indian airports is that thousands of 

people are living in residential areas very close to airports and thus are prone to 

potentially harmful impact of noise, air and water pollution from the aviation 

activities.  

As we have seen in the DPSIR analysis, responses or control device can also be 

used for pressure which are essentially human activities to satisfy some need. 

Stringent regulation will reduce the chance of any future accident.   

6.3 Market Based measures 
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Market based measures such as emission trading scheme and emission taxing can 

also be effective in reducing the impact of the industry on environment. This will 

also incentivise airline operators to invest in cleaner aircraft technology and 

upgrade their existing aircraft fleet.     

Emission trading would enable air service providers to buy and sell greenhouse 

gas permits. It would allow an air service provider to emit greenhouse gas such as 

CO2 to an agreed level, emission above the level would lead to taxation by the 

government based on the extra amount. Emission trading might sound good but it 

would take years to implement, an immediate solution will be to implement 

emission tax which will directly tax aircraft emission. At the 38th ICAO assembly, 

global aviation industry has suggested guidelines for the development of market 

based measure for carbon neutral growth by 2020. This measure require approval 

from all the stakeholder and international collaboration.  

6.4 Use of Sustainable alternative fuel 
 

Fuel is burned in the aircraft combustor, under ideal condition it will produce CO2, 

water vapour but aircraft engine cannot operate at such condition as under 

stoichiometric combustion, large amount of heat will be emitted which will melt 

the engine core, no such material exist which can bear such high temperature. This 

leads to incomplete combustion producing oxides of nitrogen, carbon monoxide, 

sulphur oxide, soot, unburnt hydrocarbon apart from carbon dioxide and water 

vapour. Alternative fuel might provide a solution to this in term of lesser carbon 

emission and by not producing other by-products. There are various sources for 

production of bio-fuel which will have minimum effect on the net food production 

for consumption purposes. For Biofuel initiative by the government, visit section 

3.6. 

6.5 Improvement in operational procedures 
 

Improvement in operational procedures such as air traffic management, 

navigation, surveillance, and communication can reduce aircraft emission and 

noise pollution which will help in better utilization of resources. Measures include 

noise sharing mode such as runway modes of operation which essentially tries to 

disperse overall noise levels around the airport. Runway modes of operation is 

adopted by Sydney airport, here more people are exposed to lesser intensity of 

noise rather than lesser people with higher intensity. Other measures include use 

of noise preferential runways to direct the flight paths of aircraft away from noise-

sensitive areas (or to provide periods of respite for certain areas at certain time of 

day), use of specific take-off or approach procedures (such as continuous descent 
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operations, or steeper landing trajectories) to optimize the distribution of noise 

on the ground and use of preferential routes to assist aircraft in avoiding noise-

sensitive areas on departure and arrival (such as the use of turns to direct aircraft 

away from noise-sensitive areas) [9].  

Improvement in operational efficiency requires improvement in air traffic 

management by using upgrading existing technical infrastructure this include 

installation of Airport surface detection equipment, Model-X (ASDE-X), Cockpit 

Display of traffic information (CDTI),  Integrated terminal weather system (ITWS), 

Precision runway monitor (PRM), Departure flow management (DFM), 

RNAV/RNIP Arrivals and Departures, Airspace flow program [19]. This will lead to 

better air traffic management such as direct routings, optimised altitude and speed 

etc.  

Other measure such as new and extended runway, schedule de-peaking, 

Continuous Descent Arrivals (CDA), less time consuming de-icing procedure, 

aircraft ground-level and in-flight operations, ground service equipment, and 

auxiliary power units can also reduce the environmental impact of the industry 
[19].  

6.6 Substituting with other modes 
 

6.6.1 Tele-conferencing 

Business travellers can be encouraged to use Tele-conferencing or video 

conferencing, this will not only reduce their travelling expenses but also reduce 

greenhouse gas emissions 

6.6.2 High speed Trains 

Aircraft produces far more CO2 emission per passenger mile when compared with 

that of trains. Thus high speed trains can be a substitute for aircraft for short 

distance travel 

6.6.3 Noise insulation 

 Use of passive mitigation measures such as noise insulation of existing residential 

dwelling and noise sensitive buildings (schools, hospitals, community centre) can 

reduce the impact of noise pollution on public health  

 

6.7 Operational restriction 
 

Airports can employ operation restrictions on aircrafts by restriction on certain 

types of noisier aircraft and noise quotas. They can also levy landing charges on 
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aircrafts that emits noise above a certain level, this will encourage airlines to 

employ quieter aircraft  

Another such restriction is noise envelope which refers to the limit or restriction 

on the overall noise impact of an airport. It is stated in terms of a contour area 

limit, or a cap on the total amount of sound energy that an airport is entitled to 

emit. It constrains the overall capacity of an airport. 

 

6.8 Voluntary Agreements 
 

Voluntary emission reduction programs between governments and airlines can 

also mitigate the impact of aviation industry, for example, California and Texas 

have agreements with major airline to reduce emissions from their ground 

support equipment by converting gasoline and diesel equipment to electricity and 

alternative fuel. Hybrid-electric vehicles can be used for staff transportation and 

customer service vehicles. 

6.9 Airport Infrastructure Improvements 
 

With the introduction of cleaner aircraft technology and greener aircraft, 

significant improvements are also require in the airport infrastructure to meet the 

anticipated future demand for aviation services within the context of the 

economic, social and environmental needs of society. Limited airport 

infrastructures leads to delay which adds to air and noise pollution as the aircraft 

has to either loiter in the sky or wait at the gate or on taxiway.  
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Appendix A 

 

Meeting with Mentor 1 

Date: 15 April 2014 

Time: 9: 30 AM 

Duration of Discussion: 30 minutes 

Discussion:  

• My mentor proposed to work on Environmental impact of civil aviation 

• He said to study its impact by analysing noise pollution, sound pollution (vibration, 

noise in public areas because of vicinity of major airports in cities), air pollution 

(CO2 emission, he mentioned of time taken by aircraft emission to decompose) 

because of operational activities of aircrafts and airports 

• Since very few studies are done on this topic, literature review have to be done 

from international journals 

• It is also required to work on the mitigation plan 

• We decided to look into various actions/steps taken globally to reduce the impact 

from the industry 

• As passenger traffic will grow at very high rate, this will lead to increase in number 

of operational airports in the country. Thus it is important to study the impact of 

airport/aircraft on environment 

• Moreover research is require on the impact of navigation route of an aircraft on 

the environment 

Action Items before next discussion, please include timeline: 

• Go through international journals and identify relevant research which is carried 

out 

• Send him a proposal for action plan and task that need to be carried out during the 

project 
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• Since surveying here is a massive task, research here will be secondary in nature 

but still he said he will connect me with people in ministry of civil aviation who are 

doing similar work 

• He said to go through relevant researches on this topic on various international 

journals 

 

Meeting with Mentor 2 

 

Date: 21 April 2014 

Time: 10: 00 AM 

Duration of Discussion: 1 hour 

Discussion:  

• I have done some research on the Environmental impact of civil aviation, we 

discussed on the findings. 

• We felt more research need to be done on the topic by analysing international 

journals 

• Most of the researcher are qualitative in nature. He want me to go through the 

literature and find out if there are any quantitative study done on the topic. He also 

said to work on developing tool or metric, but the focus was on going through more 

literature survey 

• Is there any study which have measured pollutant level in atmosphere (Data for 

pollutant in higher atmosphere) 

• He mentioned of night time restriction in Europe and the lack of this policy in India 

• He said to come up with a structure (just like B. Tech. project) for example: 

introduction--> Issues-->Environmental impact----> Mitigation----> Future study. 

He said to first focus on identifying all the issues 

• We discussed of mitigation measure for example jet fuel but the focus was on going 

more international journals and identifying issues  

• He gave me a book " Green aviation: Global and Indian perspective by Aeronautical 

society of India  

Action Items before next discussion, please include timeline: 
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• Go through international journals and identify relevant research which is carried 

out 

• Go through the book “Green Aviation: Global and Indian perspective” 

• To come up with a structure of the research 

See Appendix C for Document which was discussed on this meeting 

 

 

Meeting with Mentor 3 

 Date: 28 April 2014 

Time: 10: 00 AM 

Duration of Discussion: 30 min 

Discussion:  

• I have thoroughly researched on the environmental impact of civil aviation. Impact 

include Noise pollution, Air pollution, Water pollution, Solid waste and damage to 

Wildlife. We discussed on all this in detail 

• He said to focus on three major impact which are noise, air and water pollution 

• Also to identify parameter all the above three which can be quantified 

• He also said he will arrange a meeting with the expert in this field on our next 

meeting 

Action Items before next discussion, please include timeline: 

• To identify important parameter in the noise, air and water pollution which can 

be quantified  

• Try to work on these parameter for example use regression or other statistical 

tool 

See Appendix C for Document which was discussed on this meeting 

  

 

Meeting with Mentor 4, 5, and 6 
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 Date: 9 May 2014 

Time: 10: 00 AM 

Duration of Discussion: 1 ½ Hour 

Discussion:  

 We discussed on all the possible quantifiable parameters in Noise, Air and Water 

pollution. We will be focusing on only Noise and Air pollution since water 

pollution from aircraft operation in India is insignificant. Most of the water 

pollution from aircraft operation takes place because of use of de-icing and anti-

icing chemicals. Because of warm Indian environment, these chemicals are not 

used in India. Apart from pollution from these chemicals, other significant source 

of water pollution is runoffs from construction activities in airports. But for the 

project we will focus only on Noise and Air pollution 

 In noise pollution, we decided to map noise contour plots for major Indian 

airports. I will identify presence of any critical infrastructure, monuments (a case 

was filed in Delhi High court regarding impact of aircraft noise on Qutub Minar), 

schools and hospitals. This exercise will be done for airports in Delhi and Mumbai 

 We discussed some mitigation measures for noise pollution which are as follows: 

 Standard and Restrictions on construction of buildings near airports. 

Earlier airports are built on outskirts of airports, but over the years many 

post colonies have developed around airport 

 Regulation on time of operation of aircraft 

 Checking traffic movement of aircraft 

 Mixed mode operation to mitigate aircraft noise around a particular 

runway 

 Change in fleet to mitigate aircraft noise from old generation aircraft 

 Quantifiable parameters for Water and Air pollution along with their 

mitigation measures has also been discussed. This has been provided in 

Annexure 

 One Chapter will be dedicated to Economic aspect of various mitigation 

measures 

 Some of the quantifiable parameters include calculating globally 

averaged radiative forcing for various constituents of aircraft emission 
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for the current year. Using data from Aviation and Global environment by 

IPCC. Other quantifiable parameter is calculating gross level of various 

constituents emitted by aircraft 

 The structure of the report will be: 

 Environmental issues because of civil aviation 

 Analysis of this issues 

 Mitigation measure for Noise and Air pollution 

 Economic aspect of these measure 

 I will submit the first draft by 19 May 2014, later week will be dedicated 

for further improvement and consultation with officials 

Action Items before next discussion, please include timeline: 

 To carry analysis of all the quantifiable parameters identified for Noise and Air 

pollution 

 Review and analyze all the available mitigation measures 

 To carry out economic feasibility study of these measures 

See Appendix C for Document which was discussed on this meeting 
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Appendix B 

 

Following documents are discussed on various meeting: 

Meeting on 21 April 2014 

Environmental Impact of Civil Aviation: 

1. Growth of aviation industry in US, Europe and Asia is high. In fact by as per 

the “Report of working group on civil aviation sector” by National Transport 

Development Policy Committee, India will be the third largest market in the world 

by size after US and China. Many reports says that because of such high demand, 

there will be a significant impact on environment and the technological 

improvements in aircrafts can only help a little, there is a need for other measures 

to curb the impact 

A. Noise pollution: 

1. Noise from aircrafts affect the people living in the vicinity of the area and the area 

which falls in the navigation route of the aircraft. 

2. Aircrafts have become quieter because of technological improvement in engine 

and airframe, but noise complaints are on the rise because of increase in air traffic 

in airports 

3. Noise is a primary problem of the aircraft because most of the major airports are 

located near to populated area especially in India. Incompatible land use for 

example construction of residential area and schools is major problem.  

4. Some reports also mentions of damage to house and other historical sites because 

of resonance and impact of vortices 

5. Noise emission have an effect on surrounding wildlife and can affect their 

migration habits 

B. Water pollution: 

1. To remove and prevent the build-up of ice and snow that would inhibit taxing, 

take-off and landing, airports may apply de-icing and anti-icing chemicals to paved 

surface such as runways and taxiways. Similarly airlines may apply de-icing 

chemicals on aircrafts. These chemicals are generally glycol based which have the 

potential to contaminate groundwater and surface water supplies 

2. Runoffs from airports also contain fuel spills and other pollutant 
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C. Air pollution: 

• Aircraft Emission: 

1. Aircraft, airport vehicles and road traffic to access airports emit air pollutants 

which affect local air quality. Considering the growth in air travel, emission from 

aircraft are likely to become more significant. As per the report by OECD on the 

impact of climate change, impact on climate by airplane will be much higher than 

that of the cars. In a similar study by IPCC, aviation contribute 3.5% of total 

contribution of human activities to global warming, this figure will increase to 15% 

is no actions are taken by 2050 

2. Aircraft emission include CO2, CO, oxides of nitrogen (NOx), water vapour and 

other particulate matter. CO2 and NOx are known to have impact on climate. Water 

vapour emitted by the aircraft forms condensation trails. Persistent condensation 

trails in high air traffic area can lead to formation of Cirrus cloud which have high 

global warming effect, but still scientist are uncertain of the exact impact of 

condensation trails.  

3. CO2 has a lifetime of 200 years so it ends up well mixed in the lower atmosphere 

over this timeframe no matter where it is emitted 

4. Other emission from aircraft include oxides of nitrogen. It initiates a series of 

chemical reaction in the atmosphere. Nitrogen oxides form ozone in the presence of 

light and light intensity is higher at altitude, so more ozone is formed at altitude than 

from terrestrial sources of NOx. Ozone is a potent greenhouse gas whose 

concentration is highly variable and controlled by atmosphere chemistry and 

dynamics. The increase in radiative forcing from ozone is greater than carbon 

dioxide. However, the ozone is responsible for the destruction of atmospheric 

methane. Methane is also a potent greenhouse gas, with an atmospheric lifetime of 

14 years. The destruction of methane as a direct result of aviation therefore reduces 

the extent of warming caused by aviation emissions 

5. Other emission is water vapour. It is also a greenhouse gas. But it has a minor 

warming effect. It has a shorter life time in the atmosphere. Emission of water 

vapour at high altitude produce contrails. These contrails also trap heat and their 

effect is equivalent to that of carbon dioxide. Contrails do not form at lower altitude 

and so can be avoided by flying at lower altitude by that would mean higher fuel 

consumption because of air density is higher. Persistent contrails forms high 

altitude cirrus clouds which are believed to have a strong warming effect in the 

atmosphere. But there is uncertainty regarding this in the scientific community 
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6. Particulate matter (Soot and Sulphate aerosols). Traces of sulphur are present in 

fuel oil and form aerosol of sulphate compounds. These reflect incoming solar 

radiation back into space and so have a small cooling effect.  

Conversely, small particulates produced from combustion trap (soot) trap outgoing 

infra-red radiation within the atmosphere and so have a small warming effect. These 

are both poorly quantified but are believed to be small effects that roughly cancel 

each other out.  

7. Impact of aircraft emission have a greater climate impact than the same emission 

made at ground level. This is because emission at altitude can instigate a host of 

chemical and physical processes that have climate change consequences 

8. Many of the issue are interconnected and if one is reduced and other pops up. For 

example when aircraft noise id reduced by modification in the aircraft, it usually 

increase the weight of the aircraft, thus more fuel consumed resulting in more 

emission  

• Air quality at airports 

1. The major source of air pollutant emission generated at airports are: a) aircraft b) 

vehicles such as automobiles, shuttles, and public transit that transport goods and 

people to and from the airport c) Ground handling equipment used in the facility 

such as aircraft  towing, baggage handling, maintenance/repair, refueling and food 

service vehicles 

D. Solid waste: 

1. Solid waste are generated from inflight service and aircraft grooming. Because of 

security reason this waste is not recycled and is incinerated 

2. Waste is also generated from airlines administration offices and operational 

activity of the airports 

3. Hazardous waste are generated from aircraft maintenance (e.g. petroleum 

products) and de-icing of aircraft (glycol)  

Meeting on 28 April 2014 

Environmental Impact of Aviation: 

1. Air pollution: 

i) Aircraft emits CO2, water vapor, oxides of nitrogen, unburned/partially 

combusted hydrocarbons (VOC), oxides of sulphur, particulate and other trace 

compounds in upper troposphere and lower stratosphere.  
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ii) CO2 and water vapor are greenhouse gas. Their effect on global climate is known. 

NOx has dual effect, one it undergoes a chemical reaction and forms ozone and also 

consumes methane. But the overall effect is net warming. Sulphate aerosol have 

cooling effect and soot particles have warming effect. Water vapor based on 

atmospheric condition will mix with the atmosphere or can form condensation trail. 

Condensation trail and cirrus cloud have strong warming effect. 

iii) Aircraft emission on ground along with other sources such as GHE, power units 

etc. affects air quality of airport and during cruise aircraft emission affects global 

climate because of emission of GHG 

iv) Building structure can weather faster due to air pollution 

2. Noise pollution: 

i) Aircraft noise significantly affects public health. Considering the effect of noise 

from airports on community living nearby, effects include stress related health 

effects such as heart disease, high blood pressure, stroke, ulcers, digestive disorders, 

sleep disturbance, annoyance.  

ii) It is proven that noise causes hypertension. It places body under stress, when 

stressed body releases hormones which increases heart rate and blood pressure, 

high blood pressure leads to cardiovascular diseases, stroke, chronic renal failure 

and myocardial infarction.  

iii) Noise has negative effect on reading ability and memory development in 

children. 

iv) No study has been done on the effect of noise on on-board passenger and flight 

crew 

v) Low aircraft noise can have resonance effect on the old buildings, inducing 

vibration in the structure thereby causing damage to the old structure  

3. Water pollution 

i) Water pollution arises from the use of de-icing chemicals, which are glycol based 

products, and fuel spills. Urea is also used as de-icing chemicals  

ii) Glycol and urea in the storm water runoff is decompose by the organism. This 

process consumes large amount of oxygen and also produces ammonia. Reduced 

oxygen makes it difficult for aquatic life form to live and ammonia increases the pH 

which the water unsuitable for aquatic life. Apart from the harm it cause to aquatic 

life, it is equally dangerous to humans.  
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iii) Ethylene and propylene glycol can cause kidney damage, dangerously low level 

of red cells, cancer and serious gastrointestinal disease if swallowed. If breathed it 

causes dizziness, alters brain circulation, causes lung and heart damage. Additives 

used in the solution are not biodegradable 

iv) Runoff from airport construction activity is also a major problem 

4. Solid waste 

i) Solid waste is generated from inflight service (because of security reasons this 

waste is not recycled, aircraft grooming, aircraft maintenance and other operational 

activity of the airport 

5. Damage to Biodiversity 

i) Noise affect animal physiology and behaviour and if it becomes a chronic stress, 

noise can be injurious to an animal’s energy budget, reproductive success and long-

term survival. Impact include abandonment of an area or nest, indirect mortality, 

lowered productivity, increased susceptibility to predation, flight to escape, change 

in animal activity, bedding areas, feeding areas, exhibiting periods of high alerts, 

reduction in foraging times, energy losses, habitat avoidance, impact on endangered 

species, reproductive losses. Sonic boom has serious impact on birds. 

ii) Light pollution from airports and roads can attract animals either directly or 

indirectly (light pollution attracts insect which in turn attract bats and birds and 

their predators) 

iii) Direct land takeaway affect natural habitat of animals.  

iv) Deliberate measure to kill birds in order to check bird strike affect fauna of the 

region without any significant result 

Meeting on 9 May 2014 

Noise Pollution 

1. Integrated noise model (INM) and Noise model simulator (NMSIM) are used to 

determine noise level around airports. Their output is different levels of noise 

contours around airport. But these software requires us to input elevation profile, 

hydrology, runway information and other details, thus this lead to a unique output. 

So we cannot generalize this and the output is specific to a particular airport. This 

exercise can be done for major Indian airports 

2. Through the output we can come up with an estimate of number of affected people 

or people under red zone etc. This is important because we know airport noise are 

known to affect public health. Also if the software allows we can measure future 
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Source: http://melbourneairport.com.au/about-melbourne-airport/planning/overview.html  

noise levels (this can be done by increasing air traffic) and correspondingly no. of 

affected people 

3. Aircraft Noise level with altitude. Following has been taken from Melbourne 

airport 

 
 
 
 

 

 

 

 

Water Pollution 

http://melbourneairport.com.au/about-melbourne-airport/planning/overview.html


    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 51  
  
 

1. Water pollution mostly affect local community. It affect aquatic systems, surface 

water and ground water. Measuring water quality for example pH, concentration of 

chemicals, BOD etc. near airport requires ground study. Impact of airport operation 

on water quality vary from airport to airport and also time of year. Here we can local 

NGOs who are dealing with this issue. This study will be limited to certain Indian 

airports only 

2. We can measure its impact on public health by surveying doctors who have their 

clinics nearby airport. We can get some the estimates of no. of such cases 

3. We can get the de-icing chemical demand by major Indian airports. This will give 

us an idea on how much chemical is entering the ecosystem because 80% of the 

chemical does not stay on the aircraft and is either goes into the atmosphere and 

run off into ponds and lakes. These eventually affect local surface and ground water 

4. We can also check nearest surface water sources to airports. These can give us an 

idea of vulnerability of these water sources 

5. How many Indian airports have equipment or treatment plant for water pollution? 

Most of these studies are limited to Indian environment 

Air Pollution 

1.   Following table shows emission levels in g/kg fuel burnt 

Emission Idle Take-Off Cruise 
CO2 
H20 
Sox 

3160 
1230 
0.8-1.2 

3160 
1230 
0.8-1.2 

3160 
1230 
0.8-1.2 

CO 
HC 

10-60 
0-12 

<1 
<0.5 

1-3.5 
0.2-1.3 

NOx 
Short Haul 
Long Haul 

 
3-6 
3-6 

 
10-53 
20-65 

 
8-12 
11-16 

 Source: 

http://www.grida.no/publications/other/ipcc_sr/?src=/climate/ipcc/aviation/099.h

tm  

 2. Impact of various constituents of aircraft emission on global warming is measured 

using Radiative Forcing. Radiative forcing is the difference of radiant energy 

(sunlight) received by the Earth and energy radiated back to space. So a positive RF 

implies global warming and a negative RF implies cooling effect. Following shows 

globally and annually averaged radiative forcing of all this constituents in 1992 and 

in 2050: (Estimates of 2050 are plotted using certain assumption for example average 

traffic growth per year (1990-2050) is assumed to be 3.1%, Average annual economic 

growth rate ~ 2.9% etc.) 

http://www.grida.no/publications/other/ipcc_sr/?src=/climate/ipcc/aviation/099.htm
http://www.grida.no/publications/other/ipcc_sr/?src=/climate/ipcc/aviation/099.htm
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Source: Aviation and the Global atmosphere, IPCC Special Report 

 

 

 

Source: Aviation and the Global atmosphere, IPCC Special Report 

3. The total contribution of aircraft emission to total anthropogenic CO2 emission 

was considered to be 2% in 1990. It is estimated that it will increase to 5% by 2050.  

4. We can plot growth in GDP and growth in aviation sector in India over the year. 

This can be used to project future growth of Indian aviation. This will tell us that 

environmental impact of civil aviation will become significant or at least of some 

concern 

5. Following graph shows aircraft emissions have declined over time, but total 

aircraft emission has increased.  

 

 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 53  
  
 

6. We can plot emission by various Non-transport sources (Electric Utilities, 

Industry, Agriculture, Commercial and Residential) and Transport sources (On-

Road vehicles, Non-Road vehicles and Aviation). This will give us an idea on how 

much is the contribution of various sectors of economy to greenhouse gas emission 

and how much is the contribution of aviation. We can also extrapolate and get some 

estimates for 2050 as well 

7. India’s greenhouse gas emission by aircraft can also be calculated for 2025. We 

can compare this with other countries.  
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Disclaimer 

This report is an outcome of a student project and the content of this report represents the views of its author. Neither the 

report nor any of its parts represent the views of Rakshak Foundation and/or any of its affiliates and officials in any capacity 

whatsoever. The figures and facts used in the report are only suggestive and cannot be used to initiate any legal proceedings 

against any person or organization. However, the author shall be extremely grateful to acknowledge any inaccuracies in the 

report brought to author’s notice.  

Please email your suggestions or concerns to:  hr@rakshakfoundation.org] 

mailto:hr@rakshakfoundation.org
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     GET INSPIRED                        IDENTIFY YOUR PASSION                 GET INVOLVED 

 

 

 

 

 

Rakshak Foundation is a 501(c) (3) non-profit organization headquartered in Santa 

Clara, California. It partners with Rakshak Foundation NGO, New Delhi, India. It 

researches different public policy issues and creates awareness about them. Rakshak 

Foundation sponsors Seminars on public policy matters, sponsors activities to involve 

the youth in social issues including volunteerism and supports programs to help the 

needy. Rakshak’s Summer Internship Program is aimed at providing an opportunity to 

highly motivated college students to work on complex real life social/national problems 

under the mentorship of experts and policy makers. 

 

 

 

 

 

  

ontact: 

Email: secretary@rakshakfoundation.org  
Website: www.rakshakfoundation.org  

 

2784 Homestead Rd, #235 
Santa Clara, California - 95051 
United States of America 
 
Tel: +1 (408) 329-1492 
Email: secretary@rakshakfoundation.org 
 

www.rakshakfoundation.org 
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